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Abstract 
The study is focused on presenting some insights into the use of energy in the hotel industry in 
Macedonia. It aims at providing an assessment of managerial perception of energy resources and 
discussed more environmentally compatible and sustainable alternatives. The data were collected by 
means of an online survey conducted among hotel managers and department supervisors. The 
summarized results point that the problem is a substantial gap that exists between managerial 
awareness for the benefits of the renewable energy, and the daily practice of hotels. The study 
recommends that hotels should create specific strategies that will have a significant impact on 
reducing energy consumption. Some aspect of these strategies may include increasing the level of 
awareness among hoteliers through a direct and well-designed environmental protection campaign. 
Furthermore, to develop and introduce a wide range of energy efficient practices in the first line by 
introducing some renewable sources of energy. Finally, the paper argues that extraordinary luxury 
and sustainability are not mutually exclusive by presenting some sustainability best practices of 
worldwide applied standout environmental programs. 
Keywords: Sustainability, Hotel management, Strategic development, Energy, Tourism 
 
INTRODUCTION 
The hotel sector is energy-intensive and makes tourism a substantial contributor to 
negative impacts on the environment. This requires new technologies that will enable hotels 
to use cleaner and cheaper energy sources, thus assisting in reducing operational costs and 
increasing competitiveness and sustainability. Yet, adopting sustainable policies is no longer a 
simple trend, but it becomes a necessary reality. So, wasting less food, saving energy, acting 
in a less harmful way towards the environment, adding value to the brand, and pleasing 
customers, is a positive practice for everyone. 
Generally, tourism accounts for about 5% of greenhouse gasses (GHG) emissions 
worldwide, out of which the largest proportion of 75% is associated with transportation, 
whereas 40% is caused by air traffic [1]. Another factor that contributes to the environmental 
footprint of tourism is accommodation. This sector represents approximately 20% of GHG 
emissions generated from tourism [2]. The variety of tourism types, which rely on clean 
nature and unpolluted environment as core values, impose the necessity to strive for 
sustainable tourism. Consequently, hotel management introduces such energy practices that 
enable environmental protection by reducing carbon dioxide, methane, nitrous oxide and 
other harmful emissions that provoke global-warming and climate changes. Yet, despite the 
gain in efficiency, the emissions from global tourism sector are predicted to grow 161% by 
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2035 [2]. This actually means that tourism implicates many negative effects that must be 
prevented or at least, decreased.  
Around 90% of the primary energy in Macedonia is produced from fossil fuels, mainly 
lignite and heavy crude oil, so the energy sector contributes with over 70% in total emission 
of GHG resulting with enormous pollution. Based upon the State of Environment report [3], 
total emissions by sectors in Macedonia are due to combustion processes (60%), transport 
(30-40%), and other (less than 5%), along with 12% of recycled packaging.  
Within the Strategy for Energy Development in Macedonia, it is foreseen to increase 
competitiveness in the wider regional energy market and to become high energy efficient [4]. 
It is proclaimed by 2020to achieve improvement of energy efficiency by 20%, provision of 
energy from renewable energy sources (RES) in the amount of 20% of the final energy 
consumption, and at least a 10% share of RES in the final energy consumption in traffic [5]. 
So, maximizing the RES utilization is among strategic priorities, which is proved by the 
constant increase from 4.2% (2012) to 13.8% (2005) [6], making Macedonia a country with a 
relatively high RES utilization [5]. Moreover, based on many scenarios within national 
strategic documents, it is indicated that Macedonia can set the RES target share at 21% [7]. 
An option is to source own energy by applying renewable energy as a realistic alternative. 
Hotels particularly become aware and commit themselves to significantly reduce the energy 
used by them and eagerly look for cheaper energy sources that will contribute to sustainable 
and ecologically sound future. Although this paper contributes to the current research on 
energy savings in tourism and hotel industry in Macedonia [8-12], its main contribution lies in 
the intention to provide insights into the processes how Macedonian hospitality industry 
stakeholders manage environmental quality. It has a practical significance since it discusses 
the level of environmental quality of Macedonia, while simultaneously posing facts how some 
of the most energy-efficient luxury hotels in the world apply green initiatives. In times when 
energy prices have been high for a number of decades, it is more than justified to introduce 
incentives for hotel properties to go down the alternative energy route.  
The paper is structured in several parts. After the introductory part, the following section 
presents the methodology and research findings on the applied environmental policy in 
Macedonian hotels. This is followed by a section that presents few cases as best green 
practices from hotels around the world. The article's final section offers the main conclusion 
and poses some recommendation on the investigated issue. 
 
METHODOLOGICAL NOTES, FINDINGS AND DISCUSSION 
In order to enlighten the process how Macedonian hotels manage environmental quality, an 
online research was conducted in June 2016 among managers of three, four and five-star 
hotels. The main goal was to assess the perception of hotel management in the application of 
sustainable programs. Besides general data, the online questionnaire comprised of two 
hardcore set of questions addressing the issues of Environmental Policy, and Resources usage. 
Out of 127 identified managers, only 45 responded, representing a response rate of 35.4% 
standing as a relatively high for an online survey. 
The Environmental policy part of the questionnaire consisted of eight yes/no questions 
related to the application of sustainable policies, practices, and programs. It was found that 
five-star hotels have by far the most positive environmental concerns since they claim to hold 
a Certificate for energy efficiency along with the four-star hotels, unlike the lower ranked 
hotels in Macedonia. The same is the finding for written plans for environmental protection, 
whereas surprisingly half of the three-star hotels claim to prepare it. Yet, none hotel type 
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prepares reports on environmental protection which is not in favor of supporting the European 
environmental impact assessment regulation. In this line, vast majority of three and four-star 
hotels do not have Eco label (80.0% of the three-star hotels, and 52.6% of the four-star 
hotels), do not hold Eco certificate (80.0 % of the three-star hotels and 73.7% of the four-star 
hotels), and do not have personnel responsible for environmental protection (68.8% of the 
three-star hotels and 52.6% of the four-star hotels). On the other hand, the findings 
completely differ in the case of five-star hotels, whereas half surveyed managers stated to 
have Eco label (50.0%) and Eco certificate (60.0%). Although in favor (70% claimed to have 
it), there is a certain risk in the interpretation and understanding the question related to the 
term ‘personnel for environmental protection’ which might be understood as a ‘personnel in 
charge for cleaning the environment’, which in most cases is a job of the housekeeping staff. 
Furthermore, none of the surveyed three and four-star hotels have ever received an award 
related to the environmental protection, although they have been working for over 15 years, 
strongly supports the general finding concerning environmental policy in Macedonia that still 
needs to be done. However, the positive impulse is detected in providing info to guests related 
to environmental protection, which points to the rather social responsibility of hotels and lack 
of energy efficiency practices. 
The third part of the questionnaire consisted of eleven questions addressing the issue of 
applying different types of resources in hotels work. By categorizing responses in a 5-point 
Likert scale, the managerial perception of energy use and resource conservation was 
evaluated. General findings are alarming since they point to the extremely limited use of 
alternative sources of energy and new innovative approaches to saving energy consumption. 
The research found that the mean values for the extremely important RES are very low 
pointing to the lowest power when quantifying the item’s impact. So, mean values for the 
items referring geothermal energy, biofuel, photocell lighting, as well as the use of treated 
water, are far below the critical indicating that these determinants are meaningless for the 
hotels’ energy efficiency concept. The dimming system, which in general increases the 
lifespan of incandescent and LED light sources, is a smart, silent, reliable and efficient system 
for saving energy in hotels. Yet, this item is perceived as only a low impact determinant used 
extremely limited by Macedonian hotels.    
On the other hand, solar energy and the “smart rooms” operations, are perceived as 
medium usage, while the use of energy saving systems that control every appliance in rooms 
and key-card control system that provides no power unless the room-key is inserted, along 
with the energy saving light bulbs, are found as resources with strong impacts. Very similarly, 
the central cooling/heating system along with the guest demands for linen and towel changes 
are assessed as very strong factors of influence on hotels business. The guests’ awareness of 
energy efficiency is constantly rising by having the choice to use the same towels and linens 
for the duration of the stay, rather than to incur the environmental costs of laundering them 
each day. This conservative measure is practiced by each hotel regardless the categorization 
and simultaneously increases the guest satisfaction and loyalty by showing their care for 
energy efficiency and climate change. 
 
GREEN HOTEL PRACTICES 
A hotel may provide fully luxurious guest experience and be very green at the same time, 
in a manner that is practical, economic, and aesthetic. Figure 1 presents that extraordinary 
luxury and sustainability are not mutually exclusive. Moreover, it presents some sustainability 
best practices of worldwide applied standout environmental programs.  
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The main driving force why these facilities decided to become sustainable hotels is their 
commitment to leave as small an environmental footprint as possible. Moreover, the key 
objective of their sustainability programs is to ensure to be truly sustainable in all aspects of 
development principles being incorporated throughout the hotels’ operations and in 
interactions with stakeholders and communities. Hence, their commitment to sustainability is 
deep and genuine. In this line, such green and sustainable hotels encompass a range of 
projects, like: recycling up to 94% of the waste; installing energy efficient equipment; 
reducing water consumption with efficient shower heads; installation of solar panels to 
generate green energy on-site; green procurement of recycled and biodegradable materials; 
involvement in community greening initiatives; etc. Almost all hotels carried out major 
modifications and redevelopment changes to the resorts including upgrades to air-
conditioning by including new cooling towers, variable speed drives, as well as building 
management system and energy monitoring throughout the resorts by sub-metering all 
electrical metering points. 
 
  
a) Hotel Bordessano, Yountville, California, USA 
[13] 
b)Vineyard Hotel & Spa, Cape Town, South 
Africa [14] 
  
c) Novotel Jaragua, Sao Paolo, Brasil [15] d) Fairmont Resort Blue Mointains, Leura, 
Australia [16] 
Figure 1 Photovoltaic solar systems in hotels worldwide 
 
Hotel Bordessano in Yountville, California, USA is one of few hotels in the U.S. that was 
certified LEED Platinum certification in 2015, due to its readiness to ensure environmental 
sustainability. The hotel installed a roof-top solar array (Figure 1a) that contributed to 
approximately 50% of total electricity consumption, with 6-8 years expected payback period 
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based on electricity costs and subsidies. The primary motivation was reducing the reliance on 
petroleum and other fossil fuels, thus making this hotel one of the greenest in the world. 
By applying many energy savings projects, hotels significantly may reduce operating costs, 
where lighting, HVAC (heating, ventilation and air conditioning) and water-heating 
approximately accounts for 60% of total costs. So, The Vineyard Hotel & Spa in Cape Town, 
South Africa (Figure 1b) installed new laundry system and saved 34% energy compared to the 
old system, along with LED lights installed in the conference center which resulted in 75% 
energy saving. 
Besides automation system that controls and reduces the use of each machine, saves energy 
and money, as well as installation of energy control in every guest room, and installation of 
heat exchangers that transforms the heat in the ambiance with boilers into energy to heat the 
water for guests’ rooms, Novotel Jaragua in Sao Paolo, Brasil (Figure 1c) developed own 
vegetable garden that produces organic and free pesticide products. The solar-powered plants 
are producing clean energy and the harvested food is used by its own restaurants, 
guaranteeing the quality of each product. 
The Fairmont Resort Blue Mountains in Leura, Australia installed a 100 kW PV solar 
system, out of which 30 kW is on the Golf club house’s rooftop (Figure 1d). By this, the hotel 
has savings of 885 kWh/week through a reduction in energy, gas, and water throughout the 
resort. Furthermore, the installed PV solar system provides CO2 savings in the range of 155.7 
kg/per year for the Fairmont Resort and saves additional 46.3 kg/per year only for the Golf 
clubhouse. The use of solar energy is part of an integrated environmental energy management 
strategy, which also includes a ‘smart’ system allowing lights and air conditioning to be 
turned off in rooms when the guest is away and for ambient room temperature to be varied 
according to the outside temperature. This hotel also added a variable speed drive system on 
all air conditioning pumps, which allows better management of flows according to demand 
from guest rooms and common areas. 
 
CONCLUSION 
Hotels must strive to make their facility to fit as an integral part of the local environment, 
but not to impede it. They must apply such policies that are based on strict environmental 
requirements. If the hotel operates in a sensitive natural environment, it should adopt and 
make a strong point of optimum sustainability practices. It is not sufficient just to talk about 
environmental good intentions, but the hotel has to embrace and promote sustainability.  
Although energy projects led to savings, massive investments need to be done into 
infrastructure, whereas the consumption effect is immediate, but it takes several years until 
the capital investment is offset. On the other hand, the hotel maximizes its use of renewable 
energy only if ensuring efficient operations by installing high-efficiency ground-source heat 
pump system for heating and cooling needs, high-efficiency lighting, expansive windows for 
natural daylighting, guest room occupancy sensors that control lighting and conditioning, and 
automatic blinds to minimize unnecessary heat again.  
The study recommends that hotels need to go one step further and take sustainability 
seriously enough to employ a specialist to manage energy efficiency, water conservation, 
waste reduction and community social responsibility. Additionally, it was found that one of 
the most important impacts of the sustainability programs and the biggest challenge in 
implementing environmental policy is the human factor. There is a need for increased 
awareness and change in behavior among staff as well as guests, who must be educated and 
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motivated to implement hotel’s sustainability policy. It may be concluded that building and 
managing eco-friendly hotel is a big accomplishment, and the effort requests strong 
motivation by hotel managers and supervisors. 
The research concludes that Macedonian hotel managers need to be truly aware that being 
ecologically responsible is paramount. The research survey found that many managers do not 
buy into the initiatives, or do not understand why they are important. Hence, it is impossible 
to achieve profound change. This has to be embedded in the core business of the hotel facility 
and cannot be treated as a secondary matter. Becoming eco and sustainable hotel means 
involving all stakeholders (employees, suppliers, customers, society, etc.). Only when 
managers show that small changes can produce incredible results, then hotels may expect to 
gain more results. Many positive examples of green and sustainable hotels prove that guests 
specifically choose to stay at such hotel because of its environmentally-friendly operations 
and minimized footprints. 
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